A number of recent papers have drawn attention to the risks of inhaling infected material during various ordinary laboratory manipulations (see, for example, Reitman and Wedum, 1956) , and Reid (1957) has produced suggestive evidence from United Kingdom laboratories that, so far as tuberculosis is concerned, the risk of contracting disease in this way may be a real one. Tomlinson's (1957) the roof (B in inset section). The air from the four ports is collected in the space (C) above the roof from which a single central opening leads into the filter chamber (D). The filter is a Vokes " multivee " No. A40 and the effluent air is discharged through a suitable fan (i.e., one capable of delivering at least 200 cu. ft. per min. against 1 in. water gauge) to the outside. The filter not only greatly reduces the contamination of the air but also protects the user against a back draught should the fan fail. A strip light is fitted in the angle between the roof and the sloping glass front; the space here is sufficient to accommodate an 18 in. ultra-violet lamp as well, if required. Most of the tests reported in this paper were carried out on one or other of two prototypes (Nos. I and 2); both were slightly smaller in overall dimensions and the first lacked the air exits in the back corners of the cabinet. An 18 in. low-pressure, ultra-violet lamp was fitted just below the roof in cabinets 1 and 2.
Methods of Testing
Two methods were used for dispersal of bacteriaFor the first a heavy suspension of spores of Bacillus subtilis was prepared by growing the organism in nutrient broth for 24 hours and then transferring the growth to the same volume of 0.1% peptone with 0.05% sodium chloride for seven days at room temperature. The spores were spun down and thoroughly mixed with powdered talc. The resulting paste was dried in a desiccator and then ground to a fine powder. This was placed in a conical flask fitted with a rubber bung and two glass tubes. A puff of the dust was generated by the use of a rubber bulb on one of the tubes.
In the second method the rims of a number of 5 ml. screw-capped bottles were dipped into a heavy suspension of Chromobacterium prodigiosum and the caps were then screwed on. For a test, 25 bottles were placed in the cabinet and their caps were removed and replaced; this took one and a half to two minutes.
The experiments were carried out in a 320 cu. ft. chamber which could be ventilated at 20 air changes per hour to remove residual contamination at the end of an experiment. The air was sampled at the rate of 22.5 cu. ft. per min. with a large slit-sampler (Bourdillon, Lidwell, and Thomas, 1948) In about half the experiments a hand was waved to and fro in the cabinet for 15 to 20 sec. after dispersal of the bacteria. With cabinet 1 this seemed to have a definite effect in increasing the number of colonies on the plates. but no such effect could be discovered with cabinets 2 and 3; it was not possible to discover the reason for this difference, which did not seem to be due to the presence of the air outlets at the back of the cabinet in the latter two types of cabinet.
Discussion
It may be concluded from these experiments that a cabinet ventilated so as to give an air velocity through the entry of 100 ft. per min. can provide substantial protection against the risk of inhaling particles dispersed in the cabinet. At an air velocity of 50 to 60 ft. per min. the protection may be slightly less, and it seems best therefore to specify 100 ft. per min., which will provide a reasonable margin of safety.
It may be that the protection is actually better than indicated. The number of colonies on the plates after dispersal in the ventilated cabinets was usually less than 10, and it was not possible to be certain that these were not, in part at least, dispersed from the experimenter's clothing. Ultra-violet irradiation without ventilation evidently gives some protection. For most purposes, however, irradiation probably would be less satisfactory than ventilation, partly because of its lower efficiency and partly because without good ventilation of the cabinet it is not practicable to use a bunsen burner inside it.
The cabinet described here has now been in use in a number of public health laboratories for several months and has proved reasonably convenient.
Summary
Clouds of B. subtilis and Chr. prodigiosum were dispersed in a bench cabinet designed for handling infective cultures. When the air velocity through the inlet was 100 ft. per min. the number of test bacteria collected from the air in front of the cabinet was less than 20' of the number collected when the cabinet was not venti lated. Ultra-violet irradiation of the interior of the cabinet was rather less effective than ventilation.
